The role of autophagy in pro-inflammatory responses of microglia activation via mitochondrial reactive oxygen species in vitro.
Microglia over-activation contributes to neurodegenerative processes by neurotoxin factors and pro-inflammatory molecules of pro-inflammatory processes. Mitochondrial reactive oxygen species (ROS) and autophagy pathway might be involved in microglial activation, but the underlying mechanism is unclear. Here, we regulated autophagy pathway of microglia in vitro by autophagy inhibition (3-methyladenine treatment, siRNA-Beclin 1 or siRNA-ATG5 transfection) or induction (rapamycin treatment) in murine microglial BV-2 cells or cultured primary mouse microglial cells. And we found that autophagy inhibition could sensitize mitochondrial profile and microglial activation of cultured microglial cells, demonstrated by significant production of mitochondrial ROS, loss of mitochondrial membrane potential, secretion of pro-inflammatory cytokines including interleukin 1β (IL-1β), interleukin 6 (IL-6), interleukin 12 (IL-12) and tumor necrosis factor α and marked activation of mitogen-activated proteinkinases (MAPKs) and nuclear factor κB (NF-κB). These effects could be blocked by specific inhibitors of MAPK and NF-κB or mitochondrial antioxidants, Mito-TEMPO. Meanwhile, induction of autophagy with rapamycin treatment could significantly suppress microglial inflammatory responses, mitochondrial ROS production, activation of MAPKs and NF-κB. Taken together, our in vitro results from primary cultured microglia and BV-2 cell lines indicated that autophagy inhibition might participate in brain macrophage or microglia over-activation and mitochondrial ROS generation might be involved in the regulatory microglial pro-inflammatory responses.